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alkyi group or aliphatic hydrocarbon group of 01 -06. a substituted 
benzene, naphthalene, biphenyl. anthracene, aromatic polycyclic ring or an aromatic ring; X is NR4 S or 0" and R4 is H 
nng or a group derived from an aromatic ring. ciiurnauc poiycyciic 
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ArS fflS. Unges. u^o|lI||a. 2.hHeii!!. SEfe gf»^i-^S SSog^H ^,0,o^. 

^ S^ot^• """^^ ' ^'^^ "^o'^^i^. e-^^B^i^. ^= gfif^ 

o\m\M ^msm ^aiismi ggg^Q. 

an s gfgsi d^?2i ggoi - afe ^:'igfg±xfo| 95011 cHSfo) ggghcf. 
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oj^sffe ggi^fe NPo(^s npbe/S) ii^^TioVoi^i^ i^^^^^^^^ 0 4 rs^Si ^ 

SK» ^^SS Sffe tOlffl. °»XJSgOI feS gSS Ol^OiX^ 2i(J °-(2)2f =^(7)0SVa 2f2f ^oj@ gg^j g^^-,^ ^gg^ 

xazoW)-phenol lithium salt), ^i^iCmU^L^^^^^^^ LiP80(2-(2-benzo 
. §^ SSI feOPI MM^ gy BczVBifS^m r' hinhorTnl o !' -^^S2^ SOI SiPffl 

lamine)^). 4:^ ES8K« MsL^^'^O ^S^^^^^^^^ DSAtdistry 

SS^H^SIgM S2-222484^):iaTg^ o|,^(25S.l5^°-^^^^^^^ t^o^«S2=^'L='^°^«-^°^ 11-245087^. ^ 

= ««S 1'^^ =J/i'o!|f^'ff 5?,|2''SJ£'f =f„',?!£;^ ^"^"S ^'^^ -^e,^ e 

BIS S g/gSJ <M^?o, gsMOl a» ffl rL^it^ °^ ^^^'^ ^° ^ SOI 3= 3^01 Uf^^^SfCf. Oil 

^^^^92, ^.latfgtOII sf^- 1 UX, 5^ ^^.g g,|A, Sf., m^^M la. Sf^^^ 3a^ 
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SfiJ a£| sf&g(10g. 4=S 27 %)§ ^ = -.-1 sasau st 

01 SifgSI CfgjJ ifCf. 

1H NMR (300 MHz. CDCI3), 8.44 (d, J = 2.1 Hz. 2H). 8.18 (d. J = 8.0 Hz. 2H), 7.95 (dd. J = 2.1. 8.0 Hz, 2H.) 
BliOll 2 
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Is^M^ISiBBsE^^ ^^^^'^^ s fill! 

^feS 478.1 C; 1H NMR (300 MHz. CDCI3) 7.92 (d. J = 7.6 Hz 4H) 7 46 (t J = 8 0 Hz 4H) 7 -^-^ h i 7 . u .u^ v o. , 
fllSOll 4 

(aaf^ ds HAiat sa^ssisi xys) 

207.5 C: 1 H NMR (500 MHz. CDCI3) 8.43 (d. J = 1 .8 Hz. 1 H). 8.30 (m. 2H) 8 1 7 (d J = 8 3 Hz 1 HI 7 Q Whh 1 100^.. , 
H), 7^82 (^. 2H): MS (M.) 286: Ana.. Ca.cd for C. H.Br02: C. 58.57: H. 2.46^ '^.'27.8^0; 1 ,.f4' Found" C.'5a88^^^^ 

«I50(I 5 
fll^OII 6 

m^m 7 • 

OfAII^^.^ m.^m imm 5011 ah ^I^^ haisi^ ^^^10.5 g. I6 mmoOS ^6^AI3|T3 01:^1011 xi*^ ^ nt^Lr.. 

XII50II 8 • 
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^15011 9 

(^s|Ai 2-30^ SA|£|^ IflM^ M^) 

t^^i^'^lr^^^ 1.3-^eci#(16,31 m.. 225 mmoDM 500 n.^, * n^a^.^^c,^^., , 

8lf4H)fMS [M^^Hn'oig' "'"'^ ' ^-^^-^-^^flSH). 7.40(2H). 7.38-30(9H). 6.95(6H). 6. 

^AIOII 2 

(St,^i,' 1-2S BAiab S&g£| . 

1H NMR (300 MHz, CDCI3) 7.89(1 H). 7.75(1 H), 7,62-7.29 (24H). 6.98-6.76(1 2H): MS [M+H] 751. 
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Itol^L^^'^'^ ^"-^^ UHife!!(5.78a. 28.0nimol)g SHIS THF(40 m«)(H| ^oiji -78 «-3f s RMp, «.,p,g,,^ , , 
^AIOII 5 

(lfs[Ai i_^4^ SAl£jb IfE^gSi 

□aas sas » mesa sssssss assaoi ss^, ,-,4s Sa'!,; 5f "4 SaJIao ' 

417.7 t; MS [M+H] 1231. 
^AlOji 6 

nn^'^'^i'l^'^^"^'^^^'^^"^-^^'^"^"^^^^^'^^'^^ 1.27g(6.9mmol)^ N-iHiy-1 2~ai-?^iri0^oiM 97 n r 

? 4'S(^IAH 4 A|^^ foj ^yAl-Cf. 2 N gc^^^f 011101181- SggOII g.4gS 1 A|I^ Sor^m'^Q 3^^^^^ 

I j|5A,5^ 9jo-di^[.,ffl,y-2-o.-2{i-ia,yHH-ay^oioias-2-ow)]-9jo-crs^^^^ 

)iEaioi^(i.66 g. 18.9 mmoDs ? 3 APj 12.^ goisA) inymaD. &^sog a2.'st I (ii^§rrg3f mJ^^^^ 
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270.0 r: 1HNMR (300 MHz. CDCI3) 7.86(d, 1H). 7 75(dd 1H) 7 70fs im 7 «•? 7 Aat rr. ou^ ,.0 . > 

9H). 6.63(d. 2H); MS [M+H] 675. ^•63-7.48(m. 8H). 7.42-7.0(m. 12H). 6.92-6.81(m. 

^AIOII 7 

ITO(indium tin oxide):'f 1500 A°| afSf aga o^. -^.^is uiTiia ^oi sa><nii * = ni= ■j,*,-,^^, 

PaifeS3~7 A/secSI ^IlSfaO. 1 A/sec= TrXlofaii eiSs¥afOIEfe 0.2 A/sec, 

0.16. y = 0.11 dl SHifSfb 184 nit gilj -^EgOl SgSaP.' '° ""^^ ^"^^""^ 1931 CIE color coordinate ^l^o^ ^ = 

^AIOII 8 

0.16, y = 0.1? Oil aHSmb 226 nit ^^^|oj x^.jj -^iSgoTS^i^gTcf ^-^^Oli/d 1931 CIE color coordinate ^l^o^ ^ = 

4'A|0j|9 

^a^StOi 7H337=giii a^itw^L^o. Jx^^« ^^^^ -^fOUfeaiitliyglKhexanitrilehexaazatriphenylenem 500 A2| m 
^AIOII 10 

IIS S^I-IZ*^!^ ^'AfOHfS£llHiyS!!(hexanitrile hexaazatriohenylene)§ 500 As, =5,,^ « 

Efe 0.2 A/sec, ^^¥DlfeS 3-7 A/sec2J SIISf90. i A/sec^ TTIIo^aJ2 £|gM¥aO| 

0.16. y = 0.17 OH Sligmfe 124 nit St^lSI ^s.'MgO| aS^aaCK t- = £0«A| 1931 CIE color coordinate x = 

organic electroluminescence) ^XfSJ S?|SH,^g*Oil &°aoi 
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R'.SR^fe2f2f^il^osaEfelA|0||.4iS!XK&i^1 141X12021 Ilgf^&a^'^ ^ , 

s grgf^g a&o£^Ei ^Es ^10112, lAioii R'. R2 ^4:a»ai 4.fe asoi, gftf^^^ 
Ars aiai, uH&e!. miwd. 2i^Ei^. gfs^^^^s? as gfs^s s&osva ses ^loiw. 

a^of^tfl^a^/or^! '"'^ ^= «s 

S?S2. 




R' , ^ R2 b 2f2| ^iJ2!0£ SEb SAIOll. 1 mXI 2021 JIU^ Un&a! bfOIIHiy o^E^lA^| 

s «s gfsf s s&os^a p,o,2. g;,|oi, R.. ai R2 5^ -.^.sijjo, ao^. " ^ 

212^21 ArS gflai. UH^gi. bfOlffliy, oheeid!. Eb g^»^^±& gftf^S* Si,^oS¥E-i SE@ :)|0|ffl. 
2|2f2| Xb NR\ S»a», Eb ^L^4:S!X^0lffl. 
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R' . ^R' 2f2| =D2!os sEfe SAIOII. ^i^^SiXf, B^4= 1 yxi 2021 Xlg^^ &Sl^^. ^B. UR^&. momm eh^af^i mst^^^ 
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^71 §f§fi| 421 ^^'0||>M, 

R' , ai R2 ^'2i2i =i|2!os SEfe SAICHI. '^^mJi. 1 LHXI 202| Ilgf^ 2!^, UH^S!! OfOIJillW P^^SiMt glSf^^A 

§s ifs^s a&og^a ^,0,2. saioii r' . a r^ 3^ asffl. cfs-— 

R*fe 4'4:a», B4:«f» 1 UIXI 7 21 gfi/JI Sfe J|S= es^^'^r. <S»E. UH&ei. moiffliy SE^ gfs^s ^.^m e^s^as^ 

8^:)| 55 haisi^ mmm: 
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R' .Ji 2|2| ^i|5!0£ sfe lAICHI. ^'^S'XK gi^f. 1 UIX| 2021 gtSf^'^, BSSy Unggy d^O|ii||y o^E 21/11 

» Seog^a o£g ^,0,3 p, ^ pa ^4:SXtg 4»b aoffl. 

ArS aia, UHSa, bJOIffliy, StMfitd'. £fe gftf^^i:^ g^ifsgj si,^og^g :|OIW, 

Lit™ ^' ^'^'^ ^ ®^ ^= ^'^^ ^^'^^^ ^isfs fflia, UHgai. mm^. ^^E^^^y sfe ss^ a.:t» 
e Sgroicn, = = 

Xfe NR*. SSaJK SEfe d^4:aXfOI0^. 

R-'fe ^iLajf, 1 UIXI 7 21 if^'PI Sfe X\^^ SIS!. UH^S!. bfOlffliy o^e^LAl| a^s^a 

SifoSVEl 5|0ia. — it- 0=.-, 



?8 giS^S 
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R' . a 2t2^ ^H^fos SE& SAIOII, ^±mJi. &4;4= 1 UIXI 202| Xlgf^ UH^S! UFOIDIiy o^E^t;y, 

S gfS^S 5l&£SVa ^ES UlOia §AIOII R' . Di ^±§iXW ^fe 21°W. -=f--^ 

Ars aiai, ukgai. b^oliHly, oy^sn^i. se^ g.^if^^i& gfif=g> sm9.^^E\ ses zfioioi. 

J S Jnt™ ^' ^ ^'^^ i-^-^S!. momu. sfssf^!!. afe gfsf^ ms mtt^ 

XS ea Bi \f\ Ln , 

Xfe NR^ SSaXf, Sfe 6}4:S!XfO|(M. 

S=?S 7. 

1 6 soil aOiAi, 

^f:*! ^?isn,^gsoi §ss ^gjsfb gf^a axfg ^asfb g= Afoiofi sfupf ?ixiafe sfs ±n. 

8. 

ai 6 soil ad/d, 

^31 s:)iasg§oi sii g iJifee iJiJife a» SI 4=$ tei ^:,\ -j^jf 

S?»9. 

HI 6 soil HOiM. 

S3i5Hfg#oi a» ^gj a :)i^a jix\^ aif s tai s^zji g^s 4:Xf. 
10. 

m 6 gfOII 2{0l/d, 

spis&ssoi a» a^s ?ifes axf sfg sei s^i g^g 

B=?8H1. 
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^1 6 soil oiO\M. 



l^^'^ la] [If§|Ai 3a] 



2.'^mb 




sf*f^' la, ^ Iftf>i^ 3aSi ^' Oil AH. 
S=?» 13. 

fli 6 soil aCH/H. 

^f:"! sfsfii IS sAiafe sf&goi spi asfA. i_i m;^, ^fsf^, ^.^go, ^j^^gg oi^oia dieigfe a&gai s?i as ±jn 
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S^Sf 14. 

M 6 ^^Q\\ 910\M, 

2^ HAi£ih sfi,^eo( s)t%'^ 2-1 uiii ifs[^ 2-521 sn.^^^ oi^oisi 50^^51 ^Bjti^ sn^iej ^ 
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iiD\ afif^' SAIEIfe a&gOl 8}:)| SfSf^. 3-1 LIIXI aSfA. g-go, ^jg^g^ o|^O^S 20s^£, ^ajg^ sn^^gg, 05, g^g ^^^j. 
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SI 6 8011 9lOiM. 

aafi,' 4£ SMSit SfgfgOl 3l9^ii 4-1 ^X\ Siit&i 4-521 Sf&SS 0l¥015! Sog^g <Mi!i£|fa si,^ge! ^ 
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